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Forming Process and Mechanical Properties of
Grain Controlled Rheology Material

P. K. Seo, C. G. Kang

Abstract
The microstructure and mechanical properties of rheocast A356 aluminum alloy by electromagnetic stirring are

studied. In the electromagnetic stirring, main parameters are stirring current and stirring time. Stirring current is ranged

from 0 A to 60 A, and stirring time is 20, 40, and 60 sec. In the rheocasting, injection velocity and applied pressure are

changed. In this paper, the effect of stirring current and stirring time on the morphology and mechanical properties are

investigated and analyzed.
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Fig. 1 Schematic diagram of EMS apparatus

Table 1 Experimental conditions for rheo casting by
electromagnetic stirring

Exp. Stirring  Stirring Injection  Pressure
No. current (A) time (sec) velocity (m/s)  (bar)

1 0 40 0.3 1000
2 20 40 0.3 1000
3 40 40 0.3 1000
4 60 40 0.3 1000
5 40 20 0.3 1000
6 40 60 0.3 1000
7 40 40 0.1 1000
8 40 40 0.7 1000
9 40 40 1.2 1000
10 40 40 0.3 600
1 40 40 0.3 800
12 40 40 0.3 1200
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Fig. 2 The shape and dimension of test piece part
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Fig. 3 The microstructure to the stirring current at
part C (stirring time = 40 sec, injection velocity
= 0.3 m/s, pressure = 1000 bar): (a), (c), (e), and
(f) are center position; (b), (d), (f), and (h) are
edge position
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Fig. 4 The microstructure to the stirring time at part
C (stirring current = 40 A, injection velocity =
0.3 m/s, pressure = 1000 bar): (a), (c), and (e)
are center position; (b), (d), and (f) are edge
position
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